
A major purpose of the
Technical Information Center is to
provide the broadest dissemination
possible of information
DOE’S Research and
Reports to business,
academic community,

contained in
Development
industry, the
and federal,

state and local governments.
Although portions of this report

are not reproducible, it is being
made available in microfiche to
facilitate the availability of those
parts of the document which are
legible.

3



● IA-uR--OO-2633

DE190 016720

,.
. .

■ ✎

TITLE XAFS AXALYS1S IX TM ANHARFSJUICLI?UT: APPLICAT1~ TO 111-Tr
s1’PERUMD~)Rs AND F~~~s ILl~T~~

Unwnsl J. Ihmtrv du Lwm mid S. D. Wnrmhm

SUBMITTED TO X+uy

}orkm

Ahwrpt hm Flnv St rurluru,
EilHland, Aug. 5-11, 199fJ

Los
m

AuallnnmLosAlamos NaticmdLaborator ~
~bAlamos,hkwv Mexico8754 =

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.

For additional information or comments, contact: 

Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



XAFS ANALYS15 IN THE ANHARMONIC LIMIT: APPLICATION

TO HI-T, WPERC-ONDLKTORS AND FERROSILIC:ATES
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Ch. XAFS Analysis in the anharrmnic limit

The RDF,
extract the

g(:), gi~cs a complete description of the pair motion and one can
t empmat ure be!lavlor of any moment of interest from it, i. e.:

(:”) = p:g(z)z” . (G)

HIGH-TEMPERATURE SUPERCONDUCTORS

We have employed the mentioned formalism to the analysis of mtial oxygen (04
) contributions to polarized Cu K-edge XAFS in YBa2Cua07. The coupling of
valence fluctuations ill the Cu atoms (CU+2 *CU+l ) to vibrations of the 04
atom leads to anhamionic potentials for the motion of 04. 6] We used several

Lmodel potentials LO fit the XAFS, finding the best fit for t e model potential:
}“’(Z; = a(:- :~)z,(: < o); b(z–zl )2, (z > O). h Fig. la we present the potential
and RDF for the the (h] -04 bond for different temperatures obtained from the
fits. These fits whine pcrfornmd on Fourier filtered first shell contributions k3~
in the range 4 s k s 14A-’,with amplitude and phase f~lilctions extracted
from Laz CU04 , using as fitting parameters a, b, Zo, z], and th~ equilibrium bond
distance R. The fits show the presence of an elastic anomaly associated with the
onset of sup~rconductivity, si na.kd by a sharp increm~ in the tunellin~ frequency

fbctwcwn the two wII sites ( ig, lb),[7] Fits using harmonic potentmls lead to

errors in the CU-CU distamce of more than 0.1 A and erratic behaviw in other
fitting pn.rarncters.
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Ch. X.4FS Armlysis in the anha.nnonic limit

FERROSILICATES AT HIGH TEMPERATIJRES

W’e have also cmploytd this method to the analysis of Fe K-edge XAFS O cwnt ri -
butions in andraditc ( Fc1CaJSi3012 ) for tt~mprratures 80 ~ T s 1073K. A nmdcl

~(r/rO)P] was used, determining [~ by fitting topo!rntial l’(r) = [~[(r/rO )12 --
experiment at 10731\, while ro was ailowd M a function of tenlperat urc. These
fits where pm%rrncd [)11Fourim filt ercd first shell contributions k3 ~ in the range
3 < k < 1lA-l, using an]plitudc and phase functions extracted from the data
at 80K,@] The R DF f~)r diffrrcnt tcmpcrat ures is shown in Fig. 2a. The fits re-
produce c~stalh)gr:ip!lic distances (See Fi .

7

2b), and explain the apparent bond
contraction obtaind using harmonic fits. [6
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Figurr 2~i, ll)tt~l]tiiil (wi(lr linr) -ilid RDF (thin linr) from fits to Pc-O XAFS
in amdrwlitr at Ii)300K, 1))4131{, r) Gi31i, d)873K, c)1073K, anti f )15731{ (fronl
~d~illiit(’d .X AFS ), Fig~lrr 21), Fc-O distnnce rxtrwtwi from d.iflrttctiml cx]mi-

Invnts (thilllinr), X.4 FS nllllurnlmlic fits (widr line), and c) XAFS hnrlnonir fits,
( d:L~hWi Iiw)


